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ABSTRACT 

' This document highlights areas of concern and 

proposes selected standards which,' if implemented, could result in 
improved teacher preparation in the sciences and, ultimately, in 
improved learning experiences f or^chi ldren . These standards are 
intended to provide guidelines to institutions and agencies desiring 
to achieve minimal levels of quality in science preparation programs 
for preservice ' teachers of scienc£ for the elementary and* 
middle/junior high school levels. Standards for the science 
preparation for preservice elementary teachers foous on the following 
areas of concern: science content preparation, science content 
courses for elementary teachers, science teaching methods, content of 
the science teaching Snethods course; field experiences in science r t 
faculty preparation, facilities, equipment and materials, and 
professional orientation. Standards for the science preparation for 
middle/junior high school scieace teacher preparation focus on the* 
following areas of concern: middle/junior high School teacher ■ 
certification, science content preparation, support content * 
preparation, science teaching methods preparation, classroom 
observation/participation, student teaching/internship, 
college/uni versity science and scienfce- teaching methodi faculty, 
instructional setting/materials, library holdings (at the collegfe 
level), and professional orientation. (JN) 
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PREFACE 



The- pr^ollege preparation of quality teachers of s^nCe 
for the elementary and middle/junior high school lwels is. a 
primary concern of the National Science Teachers Association. 
We know that most elementary teachers take* general survey ^ 
courses»in science • of introductory courses for science majors 
kinds of courses which practicing elementary teachers find of 
little use. We know, that. the professional component of the 
elementary^ teacher 1 s preparation of ten.ne'glects science. We - 
know that middle «md junior high school-teachers of science 
are .seldom prepared specifically for 'their work with early j 4 
adolescents. h - 

If good teachers are the key to good science programs, 
and we believe that they are, then we must strive to improve 
our teacher preparation programs in science. As the Ameri^n 
Association for the Advancement cff Science points out in its 
1980 report to the National Science Foundation, ".(..good pre- 
service programs are the best insurance for qualified teachers." 

The purpose of this document is to highlight areas of con- 
cern, to propose selected standards which, if implemented, 
could result in improved teacher preparation in the sciences * - 
and, 'ultimately, in improved learning experiences for children 
whose lives will be so 1 greatly affected by the processes and 
products of science. The .standards herein proposed are intended 
to provide guidelines, to institutions and agencies desiring to 
.achieve minimal levels of quality, in 'science preparation programs 
for preservice teachers of sci^ice for the elementary and middle/ 
junior high school levels. 
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SCIENCE PREPARATION FOR PRESERVICE ELEMENTARY -TEACHERS 



INTRODUCTION 



1 ■ / 



Although* science is a well-established curriculum, requirement in the ele- 
mentary schools of tt\e United States, it is beset with many problems- ^ Signif- 
icant numbers of - elementary" teachers feel' unqualified in science and uncomfortf 
able when they have to \each it (1). Little time is devoted to s.cience instruc 
tion and .many -teachers ignore it completely. ^ • 

During "the late 1970's, National Science -Foundation case studies of ele- 
mentary schools -rfevealed a general deemphasis of science^ Stake and Easley 
summed up their observations by concluding: ^ 

Although we found a few elementary teachers with a strong interest 
and ixnderstccn&ing of science, the number was insufficient to sug^st - 1 f 
that even half 'of the nation 9 s youngsters would have a^single el^pien- 
tary school year \in which -their teacher^ would give science a substan- 
tial share of the -curriculum and do a good job of teaching it. (2) 

> ' 
Poor preservice teacher .preparation is often cited as a prime contributor 
to th^- problems of science education at the elementary school level. State 
science supervisors and elementary school principals pere^ive inadequate 
teacher preparation in* science as a serious problem (3). Teachers, too, blame 
their shortcomings on their preservice preparations. Many believe that t£eir 
college or university prbgrafos did not adequately prepare them for the sci- 
ence teaching the^ are expected to do in their own elementary school class-, 
rooms (4).. Colleges and universities ^re aware of the need for improvement, 
Recent National Science Teacher Association (NSTA) studies of leading teacher 
education institutions revealed that 50 percent or moxe fGlt that their pro- 
grams -for preparing preservice elementary tBachfers in science could be improved 
through increased emphasis on science content, science processes and methods, 
and science 7 teach in^techniques (5) . 

It must be ntfted that good guidelines- f^or the preservice science education 
of elementary school teachers already exist.. They were prepared more than a 
decadd ago by° the American Association for the Advancement of .Science (AAAS) 
,(6). While these guidelines are still relevant and valuable and should con- 
tinue to be v used, it appears that either many institutions failed to implement 
them, or 'Slippage has occttrred. ,Recent surveys conducted by NSTA (7, 8, 9) 
have 'disclosed serious deficiencies in the science preparation of elementary 
teachers. These deficiencies must be addressed if we wish to improve both-the 
qqantity and quality of science experiences for elementary school childreih 

. PREPAR ATION IN SCIENCE CONTENT 

There appears to be universal agreement that 'elementai7 school teachers 
phould -have a good knowledge o£ science content. This content then becomes 
the reservoir from which they' draw as they teach science to elementary school 
children. Unfortunately , preservice elementary teachers may be getting neithei 
the quantity nor kind of science content they^need. 



A recent "survey of colleges and universities ITaGllrg^ the largest numbers 
of teacher* education graduates revealed serious deficiencies in the science 
content preparation of preservice elementary teachers (10). For instance, in 
half of these leading institutions, only 8 semester^ hours - or less of science 
were required for persons preparing to teach science at the elementary school 
level — very^lose to the same number of hours required in the* general education 
of all students, none of whom will be expected to teach science. 

Only 18 percent of the institutions required elementary teacher candidates 
to complete science courses in all three m^jor areas ofi^ science; biological 
science, ^physical science, and earth science. In most, institutions, preservic§ 
elementary teachers could get by without taking courses in one or two of' these 
areas, such &s physical science or earth science, thereby leaving them* woefully 
lacking in subject areas the^ will later* be expected to teach in Jjheir own 
classrooms. ♦ ' % 

Only one-third of the institutions design their science courses specifi- 
cally to meet th^ needs of elementary teacher candidates. The rest appear to 
giv^^reservice teachers the same M dose ,! of science as majors, in history, art, 
business, or physical education. The result is that many te^chj&s frequently 
complain that they see no relationship between the content and mode of instruc- 
tion of their college courses and the science they are expected to teach. The 
AAAS Guidelines remind us that we should make an effort to relate .fche scienc^ 
topics that are taught to teachers to^he science topics that are taught to 
children (11). . . 

' Recognizing these deficiencies, the 'National Science Teachers Association 
recommends that the -ftfllcjwing standards b£ recognized and implemented: \ 

STANDARD LA/ SCIENCE CONTENT PREPARATION ^ 

All colleges and universities should require a minimum of 12 semester 
hours or 18 quarter hours of laboratory or field-oriented scf&nde including t 
courses in each of the areas; biological science, physical scietjce, and earth " 
science. * ■ 

STANDARD I.B. SCIENCE CONTENT COURSES FQR ELEMENTARY TEAQHERS 

These courses should be designed specifically to serve the heeds 'of pre- 
servJxe elementary ^school teachers.* They should a) provide knowledge of sci- 
ence content selected for its application to elementary school classrooms; b) 
increase skill in using the processes of scienca^and c) develop positive at- - 
titudej toward stience and science instruction at Che -elementary school level. 



SCIENCE TEACHING METHODS ' # # . ' f 

■ * **> 

Science has many characteristics which distinguish it from other school 
subjects. The basic objectives of science instruction include science process^ 
skills and attitudes as well as Science content. Learning science process 
skills and developing scientific attitudejs requires the use of activity-ori- 
ented, investigative teaching methods. These methods are different in kind 
and amount from the general methods of teaching elementary school subjects and 
.can be taught most effectively in a separate methods course specifically for 
science. 



Current research indicates* that only 26 percent of the 50 states require 
a separate science methods course for certification and 17^percent require no 
methods course at all <12). Another survey shows that colleges and universi- 
ties ,usually, exceed minimal -State certif iaation'standards for methods courses. 
Niney-four percent of the college's and universities which produce the largest ■. 
number' of teacher education graduates require a separate science, methods course 
to complete program requirements in elementary "education (13) x Findings ftrom* 
a related \study of experienced elementary teachers in the field indicated that 
79 percent had completed a separate science methods course. Eighteen percent 
jhad completed only*a general methods course (14). 

/ . 
' While the data clfearly indicate tha:<a separate course in science methods 

is usually required, opportunities still exist for preservice elementary 

teachers to take a general methods course or no methods course at all, thereby 

excluding science, ^ , / 

Further, there is a' potential problem regarding the timing of the science 
methods course. Preservice teachers should have an opportunity to acquire a 
'fundamental knowledge in the sciences before they learn about strategies for 
teaching it. The methods course in science should occ^r'late in the preservice 
teacher's career,, after the science content courses have been completed and 
just prior to student teaching.*. 

STANDARD II. A. SCIENCE, TEACHING METHODS C 
, i f 

Preservice elementary teachers should be required to complete a minimum 
of one separate course^of approximately three 'semester hours in elementary 
science methods. This course should be scheduled after the science content 
courses have been completed and^jjust prior to student teaching. 

Standard ii.b. content of the science teaching methods course 
\ : ! ■ ~ 

The elementary science methods course should develop instructional skills 
depigned* to assist preservice teachers to teach science processes, attitudes, 
and content to elementary school children, grades K-6. The course should in- 
clude experiences such as hands-on activities to promote process skill develop- 
ment, the^selection of science content appropriate for the elementary school, 
,the design of classroom environments which promote positive attitudes, the se- 
lection and use of a variety of instructional strategies, and the development 
**of techniques 'for evaluating pupil progress in science, 4 

'field EXPERIENCES 

Field experiences with childr||jpln schools should be an essential part of 
programs preparing preservice elej^fttary teachers. During the last decade, 
the number oj field experiences has" increased. More emphasis has been placed 
On observations/participation experiences throughout the undergraduate years. 
Unfortunately, because of the general deemphasis of science at the elementary 
School level, science is often excluded from these field experiences, and, in 
some cases, even from student teaching. 

i ' » 

The techniques of science instruction are best learned^ through practice. 
Preservice elementary teachars must be afforded the opportunity to teach s£i- 




ence to 'children throughout t 
schools at several different grade 1 
V 

STANDARD III. FIELD EXPERIENCES IN SCIENCE 

Preservice elementary teachers should have 
undergraduate years to teach science to childr 



ege careers, preferably in a variety of 
els. 



opportunities throughout .their 
*n in schools. ^ These field ex- 



uuucL^Lduudic ;cota i.tov,ii j.\_hv_\_ — . — -* - - 

periences in Science may'begin with observations ^ proceed through small and 
large group instruction and culminating, finally, in student teaching! 
f +* 

FACULTY PREPARATION 

Identifying who it is th^r will teach science content and m^ihods courses' 
to preservice teachers is as important as identifying what it i£ that they 
will teach. Institutions desiring to develop! teacher education programs of 
Quality cannot afford to permit less than well-qualified individuals to teach* 
content and methods courses for .preservice elementary teachers, 

f 



Each faculty member teaching content courses to preservice elementary ^ 
teachers* should have credentials comparable ( tTo those required for pther science 
courses. Moreover, the^e courses should be /assigned^ to faculty having the 
most intei^st in teacher preparation. They /should not be assigned to lesser 
qualified personnel such as graduate assistants who have little or no experi- 
ence in science or science teaching. / v 

Methods course teachers should also haye had specific training and experi- 
ence in the teaching of science, and shtffiild maintain a continuous association 
and involvement with elementary schools. In no way should the science methods 
experiences of preservice elementary teachers be given less emphasis than, those 
of other academic -areas . * ^ > 

STANDARD IV. FACULTY PREPARATION , 

.Faculty assigned to teach science content and- methods courses for preser- 
vice elementary teachers should have\the. qualifications , experience* and in- 
terest to provide high-quality instruction. 'They should be as carefully 
'screened and selected as those faculty members who are assigned courses in % 
other academic majors. f 

FACILITIES, EQUIPMENT, AND MATERIALS 

Science can best be learned in an atmosphere whete Students can investi- 
gate, explore, and discover. Getting a f^ing for the nature of scientific 
inquiry is no less important for a preservice elementary teacher than it is 
for those pursuing scientific careers, If/preservice teachers are prepared 
in environments that invite and support xijrios it y , investigation and inquiry, 
the^/are more likely to provide similar environments for their own pupils. 
Such environments must be' rich science learning* resources . 



Instructional programs for the preparation of , preservice elementary teachers 
of science should include laboratory equipment, instructional materials, and 
library holdings comparable to^those'used by practicing elementary teachers. 
Further,' such programs should include regular budgetary allocations to ensure _ 
the acquisition of quality science education resources in quantities . sufficient 
to guarantee hands-on experiences. 

9^ 
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« STANDARD V. FACILITIES, EQUIPMENT, AND MATERIALS . 

f • 

Preservice elementary teachers should be instructed in well-equipped sci- 
ence laboratories and educational facilities which provide science instruc- 
tional resources comparable to those they will be expected to users' teachers 
in elementary classrooms, 

- , * 

G. PROFESSIONAL ORIENTATION % . , 

^ ^" J . S * \ 

t t Science is but one of the many subjects that elementary teachers must 

, learn to teach. Aloijg with science content, processes , "attitudes , and teaching 
methods, preservice teachers must gain an appreciation for the role of science 
in the total elementary curriculum and in the lives of the children • The pres- 
sures of teaching &\1 subjects in self-contained classrooms ha£ often relegated 
science to a less important role — a role which is unacceptable in a world in- 
creasingly characterized by science and technology „ 

,Every effort must be made to instill in preservice. elemental^ teachers 
positive attitude's, toward science and science teaching, r They mu'st sense the 
joy of science and its value to the lives of the children they will "teach. 
They must see science as an opportunity to learn how to ask significant ques- 
tions, t6 seek relevant answers , »£o ^apply problem-solving skills to everyday 
life* to think rationally, to t^st ideas, to make decisions, to explore, to 
investigate, to try and fail, and try ag^in, < t 

V 

Their preservice experien^s Un science should provide the foundation f Or 
, life-long learning in science — a commitment ,to continue their education in 
science through reading, participation in professional organizations, and 
further education, including inservYce experiences* 

\ ♦ 

STANDARD VI. PROFESSIONAL ORIENTATION 



The professional orientation of preservice elementary teachers should in- 
clude experiences which 1) instj.ll positive attitudes 'toward science and sci- 
ence teaching, 2) foster an appreciation ror the value of science to ' the lives 
of the pupils they will teach, and 3) develop a commitment to continue their 
education in -science through reading, participation in professional organiza- 
tions, and further edu-catiorv, including inseryice experiences* 
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STANDARDS- • 

SCIENCE PREPARATION^ 1 ^ PRESERVICE ELEMENTARY TEACHERS 

7> S 



\ STANDARD I. A. SCIENCE CONTENT PREPARATION 
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All colleges and universities should require a minimum of 12 semester hours * 
or 18 quarter hours of laboratory or field-oriented science including courses in 
each .of the area3; biological science, physical science, and earth science. 
• B M ■ . . 

STANDARD I.B. SCIENCE CONTENT COURSES FOR. ELEMENTARY TEACHERS 

These courses should be designed specifically to serve the needs of preser- 
vice. elementary school teachers. They should a) provide knowledge of science con w 
tent; selected for its application to elementary school classrooms, b) inprease 
skill in using "the processes of science, and c) develop 'positive attitudes toward 
* science and science instruction at the elementary school level, 

STANDARD II. A. SCIENCE TEACHING METHODS' 

' Preservice elementary teachers sh6uld be required to complete a minimum of 
one separate course of approximately three semester hours in elementary science 
methods. This .course should be scheduled after the science content courses. have 
been cqjnpleted and just prior to student teaching. 

STANDARD II. B. CONTENT OF THE SCIENCE TEACHING METHODS COURSE 

The elementary science methods course, should >develop instructional skills 
designed to assist preservjx£ teachers to teach science processes, attitudes, and > 
content to elementary school children, grades K-6. The course' should include ex- 
periences such as" hands-on activities to promote process skill development, the 
selection ef , science content appropriate for the elementary school, the design of 
classroom environments which promote positive attitudes, ( the selection and use of 
a variety of instructional strategies, and the development of techniques for eval- 
uatii^g pupil progress in science. 

STANDARD III, /FIELD EXPERIENCES IN SCIENCE 

Preservice elementary teachers should have opportunities throughout their 
undergraduate y6ars to teach science to children in schools. These field experi- 
ences in ^£ience may begin with observations, proceed through Small aqd^large 
group instruction, and culminating, finally, in student Teaching. 



STANDARD IV. FACULTY PREPARATION 



/ 



Faculty assigned to teach science content and methods courses for preservice 
elementary teachers should have # the quali'f icatic>ns , experience, and interest to 
provide high-quality instruction. They should be as carefully screened and se- - 
lected as those faculty members wbo are assigned courses in other academic majors. 

t 

STANDARD V. FACILITIES, EQUIPMENT, AND MATERIALS 

, Preservice elementary teachers should be instructed in well-equipped science 
'laboratories and educational facilities which- provide science instructional re- . 
sources comparable to those they will be expected to use as teachers in elementary 
classrooms. % 

. * ' 12 • • . 



STANDARD VI. . PROFESSIONAL ORIENTATION 



The professional orientation of prese^vice elemehtary^eacjiers should include 
experiences which 1^) instill positive attitudes toward science and science teaching, 
'2) foster^ afi appreciation for the value of science* tp the lives of the pupils they 
will teach, and* 3-) develop a/ commitment to continue their education in science 
.through reading^ participation in professional organizations, and ^further educa- , 
tibn, including inservice experiences^ * **. 
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MIDDLE/ JUNIOR HIGH SCHOOL SCIENCE TEACHER PREPARATION 
INTRODUCTION 

It is axiomatic \that our nati6n T s well-being is a direct result of the 
•success or failure of its scientific and technologic enterprises* the foun- 
dations of science an£ technology lay in our schools^and are feui^t upon by 
'our science teachers* It is here where the Sp^rk of interest is struck for 
future scientists and engineers. It is here where our young people learn /to. 
make wise decisions. It is here where students £urn on ox off «£o science and 
technology. Too many of our students terminate their formal science education 
as early as the ninth grade. ' The fact that many science career choices are 
made' during£*h« ear ly adolescent years make it particularly important that ^ 
middle school s^id junior high school science glasses ^re taught by^cgrtif recT~ 
teachers who have be£n specifically prepared to teach *aX_these'Tevels ♦ 

Current certification s tandard^^and p'ractices in most states allow teachers 
with either elementary certificates or secondary t'ertif icates , to interchange- 
ably provide inst-rucCion for middle and junior high school Students (l). Conse- 
quently, science teachers at these levels may hape science preparations ranging 
from zero hours of science coursework to as much as a full major in one of the 
science disciplines If a science teaching methods course does exist, it is 
typically specified for either elementary or secondary teachers, not for middle/ 
junior high school teachers (2). When- we cpnsftder that there are more middle and 
junior high school science teachers than there are high school science teachers , 
the oversight of adequate preparation for middle/ junior, high school science • 
teachers is unforgivable* 



The following guidelines are intended to provide, a framework for the 
improvement of programs designed to prepare science teachers who will work 
with early adolescents . 
N 

^S^NDARD I. MIDDLE SCHOOL/ JUNIOR HIGH SCIENCE TEACHER CERTIFICATION 

Separate, specific middle school/Junior high school science teacher certi- 
fication programs should be establi^+fed. They should contain science content, 
methodology, field experiences and professional orientation activities designed 
£§j)2€dfically for the middle school/ junior high science teacher-: ^ 

PRORATION IN SCIENCE CONTENT 



Science courses as envisaged in the middle/junior high school, generally 
include biological, earth, and physical sciences. "The breadth of offerings, 
and significance of science instruction during the early adolescent years 
raafc^ it imperative that xhe middle/junior high school teache^lTavte both suffi- 
ciirtt preparation in science content and Science teaching methods. The science 
courses required of middle school and junior .high teachers should be designed 
to develop: a) knowledge of science content sel^fcted for its application to * 
middle and junior high clas-srooms;, b) skill in using the processes of science; 
and, Y c) "positive attitudes toward, the learning and teaching of .science. 




Standard ii.a. science content preparation- 

*fo minimum of 36 semester hours of collegiate science instruction should 
be required of all preservice, middle/junior high school scienceUeachers . 
This coursework should* include the major science disciplines of biology, earthy 
science, and physical science with at least 9 hours of biological or'life 
acience, 9 ho^rs of physical science (physics and Chemistry)/ and 9 hours of 
earth science. The remaining 9 hours would include' elect ives from among the 
major science disciplines. _ - — " 

STANDARD II. B; SUPPORT CONTENT .PREPARATION" 7'" \ \« 

- - THe' middle/junior high school science teacher should also have a minimum 
of 9 hours in mathemati.es and computer •science instruction. 'The nature of 
science and technology -today demands that^fe science teacher understand basip- 
mathematic operations, and applications of computer technology. Without this 
knowledge, real scientific problems cannot be solved nor can the benefits of 
computers as an instructional aid be utilized. 

SCIENCE TEACHING METHDDS* 

Since most ^tates employ broad-field (several subject areas) certifica- , 
tion in elementary schools and specific subject area certification in secondary 
schools, the methods courses i¥i most university settings relate to either ele- 
mentary or secondary science' instruction. A recent survey (3> ^showed that 
only 2 of the 45 responding teacher-training institutions had specific middle 
school/junior high school , science* teaching methods courses. Most institutions, 
89 percent, required, a secondary science methods course far prospective middle/ 
junior high sthool science teachers. Because of 'the wide range, of sciences 
taught at the middle/junior high school and the special^ curriculum materials 
available, and the nature of the early adolescent student, the earlier-men- 
tioned, restrictive practices ^re clearly unsatisfactory. 

STANDARD III. SCIENCE TEACHING METHODS PREPARATION 

Middle/junior high school teachers should have, a specific science teaching- 
methods course which addresses not only current content, but also recent pedagogy 
relating specifically to early adolescents. 

FIELD EXPERIENCES AND STUDENT TEACHING * 

It is universally recognized that practical experiences provide invaluable 
learning opportunities for prospective teachers.' Most states flow require a 
student teaching or internship experience for students during their final year 
of undergraduate preparation. Recently, emphasis has been placed Jupbn "obser- 
vation/participation M experiences throughout the„ undergraduate program. Obser- 
vation/participation provides concrete examples of "real world 11 classroom situ- 
ations. These experiences also enable students to apply ^instructional theory 
directly, to develop instructional skilJLs, to determine personal suitability 
for the teaching of science as a profession, and most importantly, to ascertain 
whether working with early adolescents i's personally satisfying. 

STANDARD IV. A. CLASSROOM OBSERVATION /PARTICIPATION 

Prospective middle/junior high school science, teachers should hav ( e oppor- 
tunities for classroom observation/participation in early adolescent science 




classes taught, by competent teachers- Such 'experiences .should be provided 
during each year of their preservice preparation program.- 

STANDARD' IV. B.- STUDENT TEACHIH&/INTERNSHIP - % 

The culminating" field experience for the preservice middle/junior high^ 
school science teacher should be an internship of one semester's or quarter s 
dur^t^oSTThere must' be* ample time and opportunities to plan and provide in- 
struction- for students -in a* middle /junior high school science classroom super- 
vised by a competent science teacher. 

' ■ \ . , 

E. FACULTY PREPARATION 

Identifying who will teach science "content and methods courses to preser- 
vice teachers is as -important as identifying what will be taught. ^Institutions 
desiring to develop teacher education programs of quality cannot afford to 
•permit less than well-^qualif i^d individuals to teach content and methods courses « 
for preservice teachers- v *, , , 

Each f acuity member teaching content courses to preservice, middle/junior , J 
- high school teachers should have credentials comparable to those required for 

other "science courses-. These courses should not be assigned to faculty members - ■ 
having little interest- in teacher preparation, nor should they be assigned to 
' lesser-qualified personnel such as graduate assistants, who may have little 
preparation in the. sciences and/science education. 

Likewise, science teaching methods instructors should have had specific 
training and experience at the middle/junior 'high school level. These instruc- 
' tors must maintain -a;*con'tinuous association and involvement with schools in an 
~ effort to remain "in; touch" with the field and retain credibility. , 

* STANDARD V. COLLEGE/UNIVERSITY- SCIENCE AND SCIENCE TEACHI NG METHODS FACULTY 

** 

The universityy college faculty members selected. to teach 'science and/or 
science teaching methods courses to preservice teachers should have adequate 
professional, preparation and be committed to the education of teachers of early 
adolescent children." 

F. FACILITIES, EQUIPMENT, AND 'MATERIALS . < 

If the preparation of preservice, middle/junior high science' teachers is 
to be of high-quality., then library holdings, laboratory materials', teaching 
equipment, and instructional materials must be adequate, related to middle/ 
junior-high school science teaching, and funded appropriately. 

STANDARD VI. k. INSTRUCTIONAL SETTING /MATERIALS 

Preservice middle/ junior high school science teachers should be instructed 
in well-equipped science 'laboratory settings witH sufficient instructional 
materials in order to develop the science instructional base needed for early 
adolescent teaching. 

STANDARD VI. B. LIBRARY HOLDINGS 

• Library holdings for pr«sei*vice , middle/junior high school science educa- 
• tiori shouldbe comparable to other academic areas, budgeted sufficiently to 

keep holdings current, and include adequate specialty books, periodicals, micro- 
films, curricular guides, etc., to supply, the demands of research and instruction. 

1£ 



G. PROFESSIONAL QRIENTATION 



The lack of specific undergraduate programs for the middle/junior high 
/ schooj teacher has often produced "professional misfits," many of whom suffer 

an identity crisis. Commitment and allegiance to the teaching of^early ado- 
lescents, and td the early adolescents themselves, is often lacking becaus f e 
teachers have been conditioned to aspire to high school or elementary instruction, 



Since there are often more middle/j^iftior high school science teaching po- 
sitions available than higji school Science positions, employment opportunities 
must be made known to all teacher-education students at the outset of their 
» , programs. m ' 

STANDARD VII. PROFESSIONAL t?RIENTATiPN « 

The preservice, middle/junior high school science teacher program should 
pfovide experiences which will engender professional pride, dedication, and 
• conjraitment* to the early adolescent child and easl^^dolescent instruction. 
The pnTQf efs^ional orientation should also encourage continual seff-improvfement , 
via current literature", professional organization^ involvfement , both formal and 
informal inservice education, and continuing education. 
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STANDARDS 

MIDDLE/JUNIOR HIGH SCHOOL SCIENCE TEACHER PREPARATION . / 
STANDARD I. MIDDLE SCHOOL/JUNIOR HIGH SCIENCE TEACHER CERTIFICATION 

.A 

Separate, specific, middle school/junior high school^science teacher 
certification programs should be established. They should contain science 
content'/ methodology, field experience and professional orientation activities 
designed, specifically, foT the science teacher of^early adolescents. 

STANDARD II. A. SCIENCE CONTENT PREPARATION 



A minimum of 36 hours of coll<|$iate science instruction should be 
required of all preservice, middle/junior high school science teachers. 
This courseworle should include the major science disciplines of biology, 
earth science, and physical science with at least 9 hours of .biological 
science, 9- hours of physical science, and 9 hours of earth science. The 
remaining 9 hours would include electives from among the major; science 
disciplines . 



STANDARD H. B. SUPPORT CONTENT PREPARATION 

The middle/junior^ high school science teacher should also have^ a 
minimum of 9 hours in mathematics and computer science instruction. The 
nature\ of science and technology today demands that the science teaeher t . v 
understand basic mathematic operations and applications of computer tech- 
nology. Without this knowledge, real scientific problems cannot be solved, 
nor can. the benefits of computers as an instructional aid be utilized/ 

STANDARD III. ' SCIENCE TEACHING METHODS PREP ARAf ION ' j 

Middle/ junior high school science teach&rs should have a specific science 
teaching methods course which "addresses not only current content, but also re- 
cent pedagogy relating specifically tq early adolescents. 

STANDARD IV. A. CLASSROOM OBSERVATION /PARTICIPATION 

Prospective middle/junior high school science teachers should have oppor-yr 
tunities for classroom observation/participation in e^rly adolescent science 
classes taught by competent teachers. Such experiences should be provided 
,jdurinfc each year of their preservice preparation program. I 

STANDARD IV. B. STUDENT TEACHING /INTERNSHIP 

H The culminating field experience for the preservice, middle/junipj high 
scfi6ol science teacher should be an internship of one semester 1 s^or quarter's 
duration. There must be ample time and opportunities to plan and provide in- 
struction for students in a middle/junior high school science classroom super- 
vised by a competent science teacher. / 

STANDARD V. * COLLEGE /UNIVERSITY SCIENCE AND SCIENCE TEACHING METHODS FACULTY 

/ • The university/college faculty members selected to ^e^ch scierrte and/or 
science teaching methods courses to preserving teachers should have adequate 
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professional preparatfy*ff and be committed to the education of teachers of early 
adolescent children, f 

STANDARD VI. A, INSTRUCTIONAL SETT ING/MATKR I M.S 

Preservice, middle/junior high school science teachers should be instructed 
in well-equipped* science laboratory settings with sufficient instructional 
materials in order to develop the science instructional base needed for early 
adolescent teaching. 

STANDARD. VI. B. LIBRARY HOLDINGS 

Library holdings for preservice, middle/junior high* school science educa- 
tion^ should be comparable to other academic areas, budgeted sufficiently to 
keep holdings current, and include adequate specialty books, periodicals, mi- ^ 
crofilms, curricular guides, etc., to supply the demands of research and in- 
struction. <y 

STANDARD VII. PROFESSIONAL ORIENTATION 

The preservice, middle /junior tvlgh school science teacher program should 
provide experiences which will engender professional j>ride, dedication, and 
commitment to the early adolescent child and early adolescent instruction. 
The professional orientation should also encourage continual self-improvement, 
via current literature, professional organization involvement, both formal and 
informal inservice education, and continuing education. 
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, IMPLEMENTATION PLAN 



It is important to recognize that the s^tandard^ recom- 
mended in this document are draft ^statemsnts. They represent 
' a beginning, a first step toward improving 'science- teacher edu- 
cation and certification at the elementary arid middle/ junior 
high school levels. 

The Steering 4 Committee is presenting this draft to the 
NSTA Board of Directors at the NSTA Convention in Chicago, not 
„for action, but rather, for review and study. Directors are 
"invited to provide comments and suggestions prior to the Board 
meeting later this summer. A final draft of "the standards will 
be presented to the Board for action* at that time. 

Meanwhile, the Steering. Conmittee will circulate thi^ 
x draft to state science supervisors for their review and reac- 
tion, and to other persons and groups who share^our stake in 
spienc^e- teacher preparation. For instance, NSTA has already 
become an affiliate of the National Assdciation of Colleges 
"of Teacher Education. (NCATE) . We hope we can be effective in 
helping to shape their accreditation processes which impact 
science-teacheY preparation.* We have also contacted the Na- 
tional^ Association of State Directors of Teacher Education and 
.Certification (NASDTEC) to inform them of our interest; and 
progress and seek cooperation in the development of standards. 

These guidelines are not proposed for the purpose of 
% . being filed away in the 1JSTA offices, or put on a shelf to 
gather dust. They are proposed with the intent of achieving 
action toward the improvement of teacher education through 
implementation by college and universities, accreditation agen- 
cies, and state departments of education. Those challenges lie 
before us. # 

. t — • 
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